(0o2 mg/kg). Twenty children were premedicated with intramuscular pethidine (I-3 mg/kg) and atropine (o-oI mg/kg). Children under the age of 7 years had anaesthesia induced with nitrous oxide/oxygen/halothane, while the older children and adults received intravenous thiopentone or methohexitone followed by suxamethonium. All patients were intubated and anaesthesia was continued with nitrous oxide/oxygen and halothane 2 per cent initially and reduced as indicated clinically. Twenty children who had had oral premedication received atropine o0o0 mg/kg intravenously during the induction of anaesthesia. Two adult patients who underwent strabismus surgery also had intravenous atropine during induction. The remaining adults were premedicated with pethidine Io-I0 5 mg/kg and atropine o-6 mg given intramuscularly one hour before surgery.
Results

SQUINT OPERATIONS
A total of go per cent of the patients who did not receive atropine demonstrated a positive oculo-cardiac reflex when traction was applied to the first eye muscle with a squint hook (usually the lateral rectus). Lesser degrees of deceleration were often observed during initial dissection of the conjuctiva. The mean change in IOO patients was a decrease of 30 beats/min (Table I ). The maximum slowing observed was IOO beats/min, a drop from I50 to 5o beats/min, and the slowest heart rate recorded was 38 beats/min. In the patients who received intramuscular atropine, cardiac slowing occurred in 70 per cent, and in comparison with the patients who received no atropine, this did not demonstrate a statistically significant protective effect of intramuscular atropine against the oculo-cardiac reflex (x2 = 2-99; P <OI >0.05). In contrast, with intravenous atropine, there was cardiac slowing in 25 per cent of patients with a mean decrease in the rate of 2 beats/min, and this was highly significant when compared with the behaviour of patients who did not receive atropine at all (X2 = 40-0; P< o-ooi). Lesser decreases in heart rate were observed when the second muscle (usually the medial rectus) was stimulated.
Junctional rhythm (isorhythmic dissociation or 'nodal rhythm'), with disappearance, inversion, or shift of the P wave on the electrocardiogram as a response to eye Brit. Y. Ophthal. (1975) 
Discussion
The oculo-cardiac reflex was first described nearly 70 years ago (Aschner, I908; Dagnini, I908) and has also been referred to as the trigemino-vagal reflex (Kirsch and others, I957). Using animal preparations, Aschner found that an intact trigeminal nerve was required to produce the reflex slowing of the heart, an effect more readily evoked in the anaesthetized animal. Afferent nerve fibres run through the short and long ciliary nerves and the efferent path from the brain is the vagus. The importance attached to this reflex is attested to by the impressive number of papers which have been published on the subject (Sorenson and Gilmore, I956; Walton, 1957; Kirsch and others, 1957; Bosomworth, Ziegler, and Jacoby, 1958; Reed and McCaughey, I962) . Cardiac arrest as a response to the reflex has been reported by Walton Bosomworth and others (1958) , and Reed and McCaughey (I962) that intravenous atropine has a reliably protective action. Sorenson and Gilmore (1956) and Mendelblatt, Kirsch, and Lemberg (1962) thought that traction on the medial rectus muscle caused more profound slowing of the heart; however, in this series the lateral rectus muscle was usually operated on first and manipulation of it caused the more profound bradycardia. A smaller response to the second muscle is presumably due to the effect of fatigue on the reflex (evident in Table I ); this was pointed out by Platen (1958) and Moonie, Rees, and Elton (I964) .
It was noted that mean cardiac slowing was 49 beats/min in the first 20, and only i6 beats/min in the last 20 non-atropinized patients in the series, which suggested that the surgeon was being more gentle when he realized the effect he could produce. Using an unpaired t-test, these figures showed a significant difference (t = 2-38; P = 0o05 (Sorenson and Gilmore, 1956 ) and, as a result of ocular stimulation, in animal experiments (Rhode and others, 1958) . The latter considered that hypoxia in their animals was an important contributing factor, but hypoxia has not been obvious in clinical practice in humans. Schamroth (1958) showed that eyeball compression frequently led to ectopic cardiac rhythms in nonanaesthetized humans, particularly if they suffered from heart disease. Similar arrhythmias have been observed in patients undergoing oral surgery under light halothane anaesthesia, and have been shown to be due to disturbances of the junctional tissues of the heart. The term junctional is preferred to nodal since the atrioventricular nodal region has been described to include three anatomically and physiologically distinct areas (Hecht, Kossmann, Childers, Langendorf, Lev, Rosen, Pruitt, Truex, Uhley, and Watt, 1973;  De Carvalho and Almeida, I960). The arrhythmias can be divided into three groups for descriptive purposes.
i. Junctional rhythm or isorhythmic dissociation This is a common disturbance of rhythm in which there are two sites of automaticity in the conducting tissue of the heart, one proximal -and one distal to the atrioventricular node, which are firing at almost the same rate. The P wave of the electrocardiogram may be obscured by the QRS complex as in Fig. x, A, or the atria may be activated in a retrograde manner in which case the P waves are inverted (Fig. i, B ).
2. Junctional ectopic beats These occurred frequently and confirmed the increased automaticity of the atrioventricular junctional tissues during surgical stimulation under halothane anaesthesia (Alexander, Bekheit, and Fletcher, 1972) . The ectopic pacemaker is located above the His bundle and conduction through depressed fibres (due to the anaesthetic drugs or to autonomic control) shows increased sensitivity to changes in rate which may result in variable degrees of delay and block, which are then expressed as aberrant conduction (Fig. 2, D) . In the normal ventricular conduction system, increases in rate do not cause conduction delay or block (Cranefield, Wit, and Hoffman, 1973).
3. Bidirectional junctional tachycardia At a critical ventricular rate, there is alternate delay in conduction down one or other Purkinje system, so that the complexes show alternate right and left bundle branch block in lead I i ( Fig. x, C ; Fig. 2 , E, F, G). This explains their bidirectional appearance and is a physiological reason depending upon the relationship of the refractory period of the His bundles to a critical heart rate, and is not necessarily due to organic obstruction of conduction. However, bidirectional tachycardia has usually been regarded as a serious disturbance of rhythm, and has been described in digitalis toxicity and in acute myocardial infarction (Roesler and Fletcher, I 963).
These disturbances of cardiac rhythm were common in patients having oral surgery under light halothane anaesthesia (Alexander, 197I) , and here it was thought that the response to tooth extraction led to reflex stimulation of the cardiac sympathetic nerves. Ryder and Townsend (1974) , in a recent review of various techniques for dental anaesthesia, concluded that, although arrhythmias were most common with halothane, it was the only agent capable of providing, consistently, anaesthesia of (Table II) developed an ectopic rhythm after induction (which included intravenous atropine) which became grossly abnormal after surgical stimnulation (Fig. 2,  D and E). The delicate balance between sympathetic and parasympathetic control of the heart is illustrated by Case 7 who developed a bidirectional. tachycardia after induction (rate i 50/min and pulse regular) which slowed to 90 beats/mmn with junctional rhythm when traction was applied to the superior rectus muscle (Fig. 2, F 
Summary
Cardiac rhythm was monitored in 219 patients who had ocular operations under general anaesthesia and in 15 patients who had cataract surgery under local analgesia. Of these, 140 were children having squint surgery. The high incidence of the oculo-cardiac reflex and the adequate protective effect of atropine o-oi mg/kg given intravenously was confirmed. Isolated extrasystoles were common, particularly in older patients, and sustained ectopic cardiac arrhythmias were observed in 4-6 per cent of patients of all ages. The significance of these arrhythmias in relation to surgical stimulation and the anaesthetic drugs used is discussed.
